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The present invention relates to novel dyestuffs; more 
particularly it relates to dyestuffs of the formula 

Y 
a 

D--Z-C 

N-CH-0-X 
R (I) 

In this formula D stands for the radical of an organic dye 
stuff, Z means a direct bond or a bridge member, Y 
stands for O, S or NH, R represents hydrogen or a sub 
stituent, X stands for the residue of an aliphatic, aromatic 
or hydroaromatic carboxylic acid, and n is a whole 
number. 
Compounds of the formula 

wherein D is the radical of a dyestuff selected from the 
class consisting of monoazo, disazo, anthraquinone and 
polymethine dyestuff moieties, R is a member selected 
from the group consisting of hydrogen and lower alkyl, 
A is lower alkyl, and n is an integer of 1-2, are particu 
larly noted in this regard. 

It is an object of this invention to provide novel and 
Valuable dyestuffs. Another object is to provide so 
called fibre-reactive dyestuffs which are able to undergo 
chemical linkage with OH group containing fibrous mate 
rials or with NH group containing fibrous materials. 
Still another object is the provision of dyeings and prints 
with the novel dyestuffs on hydroxyl group containing 
materials, especially textile materials of native or regen 
erated cellulose, which colorings are outstandingly fast 
to wet processing, such as to Washing. It is also an 
object to the invention to provide fibre-reactive dyestuffs 
which in contrast to hitherto known reactive dyestuffs 
can be applied and chemically fixed on cellulose mate 
rials under acid conditions. Further objects will appear 
from the following description. 
The novel dyestuffs are generally obtainable by intro 

ducing at least one grouping of the general formula 
Y 

p O-N-c toe 

-C 

N–CH-O-X 
R (II) 

wherein Y, X and R have the aforesaid significance into 
dyestuffs or preliminary dyestuff products, and, in the 
case preliminary dyestuff products are used, transforming 
the latter into the desired final dyestuffs by known 
methods. 
The dyestuffs into which at least one grouping of the 

Formula II is introduced can belong to a great variety 
of classes. There are to be mentioned, for example, azo, 
azomethine, polymethine dyestuffs, anthraquinone dye 
stuffs as well as their substitution and condensation prod 
ucts, oxazine and dioxazine, azine, thiazine, indigo, 
quinophthalone, acridine, thiazole, Xanthene, nitro and 
nitroso dyestuffs, triphenyl methane dyestuffs as well as 
polycyclic more highly condensed dyestuff systems of the 
benzanthrone and dibenzanthrone series and their con 
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densation products. If these dyestuffs contain metal com 
plex-forming groupings, for example in the series of thé 
mono- or polyazo and azomethine compounds, it is often 
advantageous to use the dyestuffs in the form of their 
metal complex compounds such as copper, cobalt, 
chromium, iron and nickel complexes, or to metallise 
them subsequently on the fibre. Among the azaporphin 
dyestuffs the phthalocyanine dyestuffs are of special inter 
est because they are comparatively easily obtainable. 
These can be employed as metal-free compounds and 
also as compounds containing metals in complex union, 
for example as cobalt, copper and nickel phthalocyanine. 
The above mentioned groupings of Formula II are in 

troduced into the dyestuffs by suitable methods of prepa 
ration, for example by transforming dyestuffs containing 
at least one amide or amidine group of the formula 

NE 

k (III) 
wherein Y and R have the above meaning, with formalde 
hyde or formaldehyde-yielding agents into the correspond 
ing N-methylol compounds and esterifying these with 
aromatic, aliphatic or hydroaromatic carboxylic acids. 
According to the type of the starting components used 
the grouping (II) can either be linked directly with the 
basic dyestuff molecule 

O S 
2 

-, -C 
NER 

NH 
2 

-0 - C 

NHR, 

-group-containing dyestuffs) 
NR 

or via any desired bridge member, for example, via 
alkylene, ether, thioether, secondary or tertiary amino 
groups, aminoalkylene, amide, amidoalkylene and similar 
groups. The Substituent R can also be a constituent of 
a hetero ring, in which the grouping 

y 
2 

-C 
N 

can also be included as in derivatives of a 5-pyrazolone 
unsubstituted in the 1-position, or of barbituric acid. If 
R stands for hydrogen, two groupings -CHOX may 
be introduced at the carboxamide nitrogen. 
The reaction of the dyestuffs containing amide or 

amidine groups with formaldehyde or formaldehyde 
yielding agents is generally carried out in an aqueous or 
aqueous-organic medium at temperatures from 20-100° C. 
The subsequent esterification can be carried out according 
to known methods. 
A special method of carrying out the process for the 

production of the new dyestuffs consists in reacting dye 
stuffs containing at least one grouping (III) in glacial 
acetic acid with paraformaldehyde or other formaldehyde 
yielding agents, preferably at temperatures from 70 
100° C. Since the grouping 

is hereby introduced in one operation this procedure 
proves of Special advantage in many cases. The process 
can also take place in Such a way that the starting com 
pounds are first treated with paraformaldehyde or other 
formaldehyde-yielding agents in glacial acetic acid and 
Subsequently with acetic anhydride. 
The reaction of dyestuffs or preliminary dyestuff prod 

lucts containing at least one group of the Formula III with 
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a reaction product of paraformaldehyde, glacial acetic 
acid and water can, in some cases, be carried out on the 
fibre, whereby the carboxamide groups, etc., are trans 
formed into groupings of Formula II. In case of using 
preliminary dyestuff products these can be transformed 
on the fibre into the desired final dyestuffs, for example, 
by the reaction of diazo salt solutions with such coupling 
components deposited on the fibre, which contain at least 
one grouping (II). In the last mentioned reactions on 
the fibre the formation of groupings (II) and the fixation 
of these groups on the fibre is carried out in one single 
operation. 
The groupings of Formula II can be introduced into 

the basic dyestuffs as well as into the preliminary dye 
stuff products according to the above mentioned or modi 
fied processes. In the case of the substitution of the 
above mentioned radicals into preliminary dyestuff prod 
ucts, this is followed by one of the customary transforma 
tion reactions to give the final products. Examples for 
this are inter alia the coupling of diazo compounds with 
coupling components when at least one of the starting 
components should contain one of the groups (II). 
The dyestuffs and preliminary dyestuff products can be 

substituted in the usual manner, for example, by acid 
groups such as sulphonic acid, carboxylic acid and similar 
groupings, further by cyano, nitro, halogeno, optionally 
substituted alkyl, alkoxy, aralkyl or aryl radicals, alkyl 
amino, aralkylamino, arylamino, acylamino, sulphone 
groups and the like, furthermore by reactive groups such 
as halotriazinylamino or -amido groups, halopyrimidinyl 
amino or -amido groups, esterified oxalkylamino or -ami 
do groups, haloalkylamino or haloacylamino groups, vinyl 
Sulphone, sulphofluoride, esterified oxalkylsulphone, acro 
lyamino groups which may be substituted by alkyl or halo 
gen, urethane, isothiocyanate and epoxide groups or the 
like. The final dyestuffs contain, according to definition, 
at least one grouping of Formula II. Dependent on the 
type of starting components used they may contain several 
of such groups. Water-soluble dyestuffs are preferably 
produced. 
The new dyestuffs are outstandingly suitable for the 

dyeing or printing of material such as filaments, fibres, 
foils, ribbons and the like, especially of textile materials 
of a great variety, for example such of native or regen 
erated cellulose, cellulose esters, natural and synthetic 
polyamides and polyurethanes. The water-soluble dye 
stuffs are preferably used for the dyeing of fabrics of cellu 
lose, wool, silk and Synthetic polyamides. 

Cellulose textile materials can be dyed in such a way 
that dyestuffs containing one or more groupings of the 
Formula II are dissolved in the desired concentration in 
a weakly acid, preferably organic acid medium, for exam 
ple, in an acetic acid or formic acid medium, the fabric is 
then foularded with the aqueous solutions and subsequent 
ly fixed at an elevated temperature, for example within 
the range of 100-160 C. For printing, emulsion thick 
enings are used, which consist, for example, of hydrocar 
bons, an emulsifier such as ethoxylated Lorol, and an acid 
component such as tartaric acid or acetic acid. Acid-re 
sistant thickening agents also, such as starch ether, may 
be used for printing. 

Other materials such as textile materials of wool, silk, 
synthetic polyamide and polyurethane fibres are dyed ac 
cording to customary techniques, preferably from an acid 
bath, or printed in the usual manner. On cellulose, natur 
al and synthetic polyamide and synthetic polyurethane 
fibres dyeings and prints of very good fastness properties, 
especially excellent fastness to Wet processing, are ob 
tained. 

Dyestuffs containing methylol groups have already 
been described repeatedly (cf., for example, German pat 
ent specification 1,079,756 and Belgian patent specifica 
tion 568,725). As compared with these dyestuffs, the 
dyestuffs obtainable according to the present invention 
are distinguished by their application to textiles, for 
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4 
example cotton and regenerated cellulose, by an increased 
strength of shade and a better bath stability. 
A large number of so-called reactive dyestuffs too, are 

known from publications. As was pointed out again re 
cently in an article by H. Zollinger, "Chemismus der Reak 
tivfarbstoffe,” Angewandte Chemie, February 1961, pages 
125 to 136, an essential precondition for the application 
of such dyestuffs to cellulose materials consists in that the 
cellulose is subjected to the chemical process of fixation 
in the form of its alkali metal salts or in an anionic form. 

Surprisingly, the new dyestuffs of the present invention 
can be fixed from an acid medium, i.e., under conditions 
under which, according to evidence, the cellulose cannot 
develop an anionic form. This result contradicts the 
existing knowledge of the reaction chemism of so-called 
and hitherto known reactive dyestuffs on cellulose. 
The acid fixation of the novel dyestuffs onto OH-group 

containing textiles offers some further advantages. Inter 
alia it enables conventional highly active finishing agents 
to be simultaneously used in the dye bath. 
The following examples are given for the purpose of 

illustrating the invention without, however, limiting it 
thereto; the parts therein are parts by weight: 

Example I 
5 parts of the dyestuff p-sulphanilic acid-> 1-phenyl-5- 

pyrazolone-3-carboxylic acid amide are heated to 80-85 
C. for 40 minutes with 1.5 parts of paraformaldehyde and 
15 parts of glacial acetic acid whereby solution is effected. 
5 parts of acetic anhydride are then added and the mix 
ture is reacted at 80 C. for a further 10 minutes. After 
cooling the reaction mixture, the solution is filtered and 
evaporated in a vacuum at 40° C. 
30 parts of the dyestuff thus obtained and having the 

IO3S- N=N-C-C-CONHCHOOC CHs 

Ho- | 
N 
CH5 

are dissolved in 1000 parts of aqueous acetic acid. A 
cotton fabric is impregnated with this solution, padded 
on the foulard (squeezing effect 70%) and fixed at 140° 
C. for 15 minutes. After rinsing and boiling with soap 
the fabric is dyed in a brillant yellow with outstanding 
fastness to light and wet processing. 

Example 2 
10 parts of the dyestuff p-sulphanilic acid->3-methyl 

5-pyrazolone are reacted at 90° C. for 90 minutes with 2 
parts of paraformaldehyde and 20 parts of glacial acetic 
acid whereby solution is effected. After cooling, the mix 
ture is filtered off with suction, and the filtrate containing 
the dyestuff of the formula 

CH-O-(-ch, 
O 

is diluted with water to a bath concentration of 30 g. dye 
stuff per litre. 
A cotton fabric is dyed with this solution as described 

in Example 1. A greenish yellow dyeing outstandingly 
fast to wet processing is obtained. 

Example 3 
40 parts of the sodium salt of 2-sulpho-4-diethylamino 

benzaldehyde and 12.1 parts cyanacetamide are heated to 
50° C. with 200 parts of alcohol and 4 parts of piperidine 
are added. The reaction mixture is heated to the boil, 
whereby the dyestuff crystallises. After boiling under 
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reflux for 4 hours the alcohol is distilled off in a Vacuum, 
the residue is dissolved in 250 parts of water, clarified 
with active charcoal and filtered off with suction after 
cooling. 

5 parts of the dyestuff thus produced are reacted as 
described in Example 1. The solution obtained contains the dyestuff 

Ct. CN 
N- CH=C 

/ N 
Cis CONFI-CEs-O-C-CH3 SO3H s 

After filtration, the solution is diluted with water to a 
concentration of 30 g. dyestuff per litre, and subsequently 
fixed on cellulose as described in Example 2. A yellow 
dyeing is obtained with very good wet fastness properties. 

Example 4 

30 parts of the dyestuff p-sulphanilic acid-> 1-phenyl 
5-pyrazolone-3-carboxylic acid amide are dissolved at 
90-100° C. in 80 parts of a solution obtained by re 
acting 15 parts of paraformaldehyde, 90 parts of glacial 
acetic acid, 10 parts of water at 80-90° C., and made up 
with water to 1 litre. 

If the dyestuff thus obtained is dyed according to the 
data given in Example 2, a dyeing is obtained with proper 
ties equal to those of the dyestuff in Example 1. 

Example 5 

30 parts of the dyestuff obtained in conventional man 
ner from 1 - amino-4-bromo-anthraquinone-2-sulphonic 
acid and 4-aminobenzoic acid amide, are dissolved in 1000 
parts of water, and 80 parts of a reaction product of 
paraformaldehyde, water and glacial acetic acid are added. 
The dyestuff of the formula 

O NH 

OO SOH 
& NH- CONHCEO OCCH 

is thus obtained. If cotton is dyed with a solution of this 
dyestuff according to the instructions of Example 2, a 
clear blue dyeing of outstanding fastness is obtained. 

Example 6 
5 parts of 1-phenyl-5-pyrazolone - 3 - carboxylic acid 

amide are hot dissolved in 100 parts of glacial acetic acid, 
the solution treated with 1 part of paraformaldehyde and 
the condensation reaction carried out at 80 to 90° C. with 
in 30 minutes. The clear solution is then cooled down to 
10° C. and coupled with an ice-cold solution of an equi 
molecular amount of diazotised p-sulfanilic acid while 
adding a solution of 3 parts of sodium acetate in 7 parts 
of water. After completion of the coupling the solu 
tion of the dyestuff thus obtained and corresponding to 
the formula 

Hos-{O- -N-g-g-contic Hoocott, 
Ho-c N 

N 

&H, 
is diluted to a concentration of 50 g. of dyestuff per litre 
of water. A cotton fabric is dyed with this solution ac 
cording to the method given in Example 1. One obtains 
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a reddish yellow dyeing being excellent fast to wet proc 
CSSCS. 

Example 7 

5 parts of the monoazo dyestuff 4-aminobenzene car 
boxylic acid amide-> 1 - (4'-sulfophenyl)-3-methyl-5- 
pyrazolone are condensed at 90° C. within one hour with 
2 parts of paraformaldehyde and 50 parts of propionic 
acid. The Solution of the dyestuff formed is diluted with 
Water until a concentration of 40 g. of dyestuff per litre 
of Water is reached. Cotton fabrics can be dyed with 
this soltuion as indicated in Example 1, clear reddish 
yellow shades thus being obtainable which exhibit excel 
lent fastness to wet processing. 

Example 8 

5 parts of the dyestuff 4-aminobenzoic acid amide-> 1 
hydroxy-8-acetylamino-naphthalene -3,6-disulfonic acid 
are reacted within one hour at 90° C. with 2 parts of 
paraformaldehyde and 50 parts of propionic acid. The 
dyestuff solution thus obtained is filtered, diluted to a 
concentration of 30 g. of dyestuff per litre of water and 
applied onto a cotton fabric according to the method 
given in Example 1. A bluish red dyeing of good fastness 
to wet processing is thus obtained. 
: If in this example as starting components 4-amino 
benzoic acid. . amide and 1-hydroxy-6-benzoylamino 
naphthalene-3-sulfonic acid are used, a dyestuff is ob 
tained which yields on cotton and regenerated cellulose 
yellowish red dyeings. With the dyestuff prepared from 
diazotised 4-aminobenzene sulfonic acid and 2,3- hy 
droxynaphthoic acid amide and reacted with paraformal 
dehyde and propionic acid yellowish red shades are ob 
tained on cotton which exhibit excellent fastness to wet 
processing. 

Example 9 

5 parts of the dyestuff from diazotised 4-aminobenzene 
carboxylic acid amide and 1-(4'-sulfophenyl)-3-methyl 
5-pyrazolone are condensed at 80 to 90° C. within one 
hour with 2 parts of paraformaldehyde and 50 parts of 
glacial acetic acid. The solution of the dyestuff thus ob 
tained is diluted to a concentration of 30 g. of dyestuff 
per litre of water and applied onto cotton as indicated in 
Example 1. One obtains a yellow dyestuff which exhibits 
excellent fastness to wet processing. 

If in this example the initial dyestuff is replaced by the 
corresponding monoazo dyestuff obtained by using 4 
aminobenzoic acid methylamide as diazo compound a 
fibre-reactive dyestuff is obtainable which produces on 
cotton greenish yellow shades of good fastness to wet 
processing. 

If using in this example as initial azo dyestuffs those 
obtained from the following starting components, fibre 
reactive dyestuffs are produced which yield on cotton 
fast shades as indicated below: 

Diazo component Coupling component Shade on 
- cotton 

4,4'-diaminodibenzyl-2,2'-di- 1-phenyl-5-pyrazolone-3-car- Reddish 
sulfonic acid. boxylic acid amide. yellow. 

4-aminobenzoic acid amide. 1-hydroxy-6-aminonaphtha- Yellowish 
lene-3-sulfonic acid. Scarlet. 

Do---------------------- 2-hydroxynaphthaleine-6-sul- Reddish 
fonic acid. Orange. 

D0---------------------- -hydroxy-8-acetylamino- Red. 

shthalene-3,6-disulfonic 3.C.C. 
Do---------------------- 1-hydroxy-6-benzoylamino- Yellowish 

naphthalene-3-sulfonic red. aCl. 
p-Sulfamilic acid------------- 28thyroxynaphthole acid Red. 

al(ie. 
2-aminobenzoic acid amide-1-(2-sulfophenyl)-3-phenyl- Reddish 

5-pyrazolone. yellow. 
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Example 10 
5 parts of the polymethine dyestuff obtained from equi 

molecular amounts of 1,3,3-trimethyl-2-methyleneindo 
line-5-sulfonic acid and 1-phenyl-4-dimethylaminomethyl 
ene-pyrazolone-3-carboxylic acid amide are condensed ac 
cording to the method given in Example 9 with para 
formaldehyde in glacial acetic acid. The dyestuff thus 
obtained corresponds to the formula 

(H. 
HO3S- C-CH3 

N C=CH-CH=-g-coniichiooc CH3 
N O=c N CF3 N 

Its solution is diluted to a dyestuff concentration of about 
4 to 5 percent and then applied onto cotton similar to the 
method indicated in Example 1. One obtains yellowish 
orange shades of good fastness to wet processing. 

Example II 

5 parts of the azo dyestuff 2-sulfanilic acid->2,3-hy 
droxynaphthoic acid amide are reacted at 80 C. within 
one hour with 2 parts of paraformaldehyde and 60 parts 
of 80 percent acetic acid whereupon the components com 
pletely dissolve. The solution cooled down is filtered and 
the filtrate diluted with water to a concentration of 30 g. 
of dyestuff per litre of water. The dyestuff solution can 
be applied on cotton and regenerated cellulose according 
to the prescription given in Example 1, reddish orange 
shades of excellent wet fastness properties thus being ob 
tained. 

Example 12 

5 parts of the 2:1-chromium complex dyestuff 1-amino 
2 - hydroxybenzene-4-sulfonic acid-> 1-phenyl-5-pyrazo 
lone-3-carboxylic acid amide are condensed wtih 1.5 parts 
of paraformaldehyde in 30 parts glacial acetic acid at 
90° C. within 45 minutes. The dyestuff solution thus 
obtained is diluted with water to get a dyestuff concen 
tration of 4 percent and then dyed on cotton fabric as 
indicated in Example 1. A dull somewhat bluish red dye 
ing is thus obtainable which exhibits very good fastness 
to wet processing. 

If instead of the initial dyestuff used in this example 
the 2:1-chromium complex compound of the monoazo 
dyestuff from the same diazo component and 2,3-hydroxy 
naphthoic acid amide is employed, a dyestuff is obtained 
which, when diluted to a concentration of 4 to 5 percent, 
dyes cotton violet shades of excellent wet fastness proper 
ties. 

If using as initial dyestuff 5 parts of the 2:1-chromium 
complex of the monoazo dyestuff obtained from diazo 
tised 4-nitro-2-aminophenol-6-sulfonic acid and 1-phenyl 
5-pyrazolone-3-carboxylic acid amide, a fibre-reactive dye 
stuff is obtained which dyes cotton yellowish brown 
shades very fast to Wet processing. 

Example 13 

5 parts of 1-amino-4-(3'-ureidophenyl)-amino-anthra 
quinone-2-sulfonic acid are reacted at 80° C. within one 
hour with 7 parts of paraformaldehyde and 50 parts of 
glacial acetic acid whereupon the components complete 
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3 
ly dissolve. After this time one obtains in solution the 
dyestuff which in the free acid state corresponds to the 

9 NH, 

NHCONFICHO OCCEI 

S.-( ) 
formula which as a 3 percent aqueous solution can be 
dyed on cotton yielding blue shades of very good wet 
fastness properties. 

If in this example the azo dyestuff obtained from diazo 
tised 3-aminophenylurea-> 1-(4'-sulfophenyl)-3-methyl-5- 
pyrazolone is used as initial dyestuff and the condensa 
tion otherwise carried out as indicated above, a dyestuff 
is obtained which dyes cotton goods reddish yellow shades 
of excellent fastness to wet processing. The dyed mate 
rials surprisingly exhibit very good creaseproof properties. 

Example 14 
5 parts of 1-amino-4-phenylamino-2-sulfonic acid-2'- 

carbonamide are condensed at 75 to 80° C. within one 
hour with 3 parts of paraformaldehyde and 50 parts of 
80 percent acetic acid. The resulting solution contains 
the dyestuff of the formula 

NH. 
SOH 

CONFICHO OCCH 
which may be applied onto cotton according to the pro 
cedure given in Example 1, reddish blue shades of good 
fastness to wet processing thus being obtainable. 

Example 15 
5 parts of the monoazo dyestuff 1-amino-3-ureidoben 

Zene-> 1-(2'-sulfophenyl)-3-methyl-5-pyrazolone are re 
acted with 2 parts of paraformaldehyde and 30 parts of 
glacial acetic acid at 80° C. within 45 minutes. The 
dyestuff thus obtainable is diluted to a concentration of 
5 percent and then dyed onto cotton as indicated in Ex 
ample 1, reddish yellow shades of excellent wet fastness 
properties thus being obtainable. The dyeing further dis 
tinguishes itself by very good creaseproof effect. 

If using as initial dyestuff the monoazo dyestuff ob 
tained from diazotised 3-aminophenylurea and 1-(4,8'-di 
sulfonaphthyl-2)-3-methyl-5-pyrazolone, a fibre-reac 
tive dyestuff can be obtained which yields on cotton green 
ish yellow shades of excellent fastness properties. 

Example 16 
5 parts of the 2:1-chromium complex compound of the 

monoazo dyestuff 6-nitro-2-amino-1-hydroxybenzene-4- 
sulfonic acid-> 1-phenyl-5-pyrazolone-3-carboxylic acid 
amide are condensed with 2 parts of paraformaldehyde 
and 30 parts of glacial acetic acid at 90° C. within one 
hour, a dyestuff thus obtainable dyes cotton bluish red 
shades of good fastness properties. 
We claim: 
1. A dyestuff of the formula 

D--CO-N-C toe 
Ll n 

wherein D is the radical of a dyestuff selected from the 
class consisting of monoazo, disazo, anthraquinone and 
polymethine dyestuff moieties; R is a member selected 
from the group consisting of hydrogen and lower alkyl; 
A is lower alkyl; and n is an integer of 1-2. 
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2. A dyestuff of claim 1 wherein D stands for a wa 
ter-soluble disazo dyestuff. 

3. A dyestuff of claim 1 wherein D stands for a wa 
ter-soluble anthraquinone dyestuff. 

4. A dyestuff of the formula 
D-CONHCHOOCR 

wherein D stands for a water-soluble anthraquinone dye 
stuff and R2 stands for a member taken from the class 
consisting of CH3 and C2H5. 

5. A dyestuff of the formula 

no--(D--- ONECEO OCCH HO-C 

YN/ 
d Hs 

6. A dyestuff of the formula 
C2H5 CN 

N / 

CHs CONE-C I.-O--CH 

O 
7. A dyestuff of the formula 

5 

O 

2,038,298 
2,045,324 
2,128,256 
2,330,828 
3,073,662 
3,084,016 
3,114,754 
3,123,595 

-N-N-g-g-CH, 
HO-C N 

N/ 
N 
CFI-O-C-CH3 

O 
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